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Abstract
This project is to design and build a 
subsonic wind tunnel for the 
university’s lab to further increase the 
knowledge of fluid mechanics by 
hands-on testing and experience. 
The prototype will provide a visual 
representation of air flow while also 
being able to collect data on different 
models. This project is part of a joint 
effort to produce a closed loop-wind 
tunnel with HEC24. 
Background
Wind tunnels are tools used to test  
how objects respond to air behavior. 
Subsonic wind tunnels are primarily 





Length = 12 ft
Width = 2.5 ft
Height = 7.5 ft
A 
measurement 
device with an 
accuracy of 
1/8 inch or 
better
Test Chamber Min Cross-sectional 
Area = 30 in2
Length = 12 in
Contraction 
Ratio




Target of 50 mph
Validate with 




The orange figure above represents 
a connection that will allow the system 
to function either as a closed loop wind 
tunnel or an open loop wind tunnel.
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By allowing the fan to change 
locations within the system, students 
will be able to conduct experiments 
with an open loop system and 
closed loop system. The design is 
easy to replicate and manufacture 
thus, allowing students to create, 




• Easy to manufacture and reproduce
• Utilize as an open-loop and closed-
loop wind tunnel
• Control the fan’s speed
• Collect data of pressure, velocity, 
drag, and lift 
• Have a clear test chamber 
• Movable fan location
• A Data Acquisition (DAQ) will be used to 
record the sensor data.
• The load cell have a built-in signal amplifier 
and overload protection.
• LabView software will convert 
the resistance felt from each load cell to force 
and display it on the drag and lift force graphs.
Components of the design
• The main body of the wind tunnel is modular by design which allows for easy 
assembly and disassembly.
• The fan chamber is designed to be detachable to allow for relocation when 
performing in a closed loop wind tunnel. 
Fabrication
LabView
Airflow analysis of the wind tunnel was performed using SolidWorks 
Flow Simulation. The CAD model of the wind tunnel was created. 
Assuming the system is adiabatic and steady state it was obtained 
average velocity at the test chamber is around 60mph and the behavior 
of the flow is laminar.
• A 3D model of the prototype was built using SolidWorks. A .DWG file 
was sent to IDEA Studio who converted it into G-Code using Vectric.
• The main body of the wind tunnel was carved from a 4x8 ft plywood 
sheet with a CNC machine.
• Wood glue and fasteners were used to join each piece to form the 
body of the tunnel.
Airfoil, specimen holder and the two 
load cell sensors.
Testing setup
Simulation
